Development of a new DNA vaccine based on mycobacterial ESAT-6 antigen delivered by recombinant invasive Lactococcus lactis FnBPA+.
The use of the food-grade bacterium Lactococcus lactis as a vehicle for the oral delivery of DNA vaccine plasmids constitutes a promising strategy for vaccination. The delivery of DNA plasmids into eukaryotic cells is of critical importance for subsequent DNA expression and effectiveness of the vaccine. In this context, the use of the recombinant invasive L. lactis FnBPA+ (fibronectin-binding protein A) strain for the oral delivery of the eukaryotic expression vector vaccination using lactic acid bacteria (pValac), coding for the 6-kDa early secreted antigenic target (ESAT-6) gene of Mycobacterium tuberculosis, could represent a new DNA vaccine strategy against tuberculosis. To this end, the ESAT-6 sequence was cloned into the pValac vector; the L. lactis fibronectin-binding protein A (FnBPA)+ (pValac:ESAT-6) strain was obtained, and its immunological profile was checked in BALB/c mice. This strain was able to significantly increase interferon gamma (IFN-γ) production in spleen cells, showing a systemic T helper 1 (Th1) cell response. The mice also showed a significant increase in specific secretory immunoglobulin A (sIgA) production in colon tissue and fecal extracts. Thus, this is the first time that L. lactis has been used to deliver a plasmid DNA harboring a gene that encodes an antigen against tuberculosis through mucous membranes.